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Penetrating injuries of the axillary or subclavian venous system are associated with extensive blood loss and are fatal in
more than 50% of cases. Patients are usually unstable and are treated with surgical exploration. We present a case of
axillary venous injury that was treated in the operating room with intravenous placement of a self-expanding Viabahn
endoprosthesis (W.L. Gore). The device was delivered to the injured site percutaneously via a basilica vein, with
immediate control of hemorrhage. (J Vasc Surg 2004;40:1243-4.)Penetrating injuries to subclavian and axillary veins are
associated with extensive blood loss and significantly high
mortality and morbidity. These injuries are often managed
with surgical exploration and direct repair or ligation.1-4
We report a case of isolated stab injury of an axillary vein
treated with a stent graft deployed from a remote site, with
successful outcome.
CASE REPORT
A 27-year-old man was brought to the emergency department
via ambulance after sustaining a stab wound in the left subclavian
region with a long-bladed kitchen knife. Emergency medical per-
sonnel reported more than 1000 mL of blood at the scene. At
initial evaluation, vital signs demonstrated pulse rate of 134, blood
pressure of 60/30mmHg, and respiratory rate of 30. A 3-cm long
stab wound was located just below the lateral third of the left
clavicle, with extensive hemorrhage and an expanding hematoma
in the left axilla. Gross neurologic examination of the left upper
extremity yielded normal findings. An x-ray study of the chest did
not show penetration in the thoracic cavity. Resuscitation was
begun in the emergency department with intravenously adminis-
tered Ringer’s lactate solution, followed by infusion of packed red
blood cells. The vascular team was consulted after evaluation by a
trauma surgeon. Because of hemodynamic instability, the patient
was immediately taken to the operating room. General anesthesia
was administered, and the area of the stab and the left upper
extremity were isolated and kept in a sterile field. Basilic vein and
the brachial artery were cannulated with the Seldinger technique,
and 5F hemostatic sheaths were positioned. Arteriography and
venography were performed through the sheaths, and subclavian
and axillary arteries and veins were studied with a C-arm image
intensifier (GE 9800; General Electric/OEC). Arteriograms were
normal, but venograms confirmed a penetrating injury to the
axillary vein, as demonstrated by extravasation of contrast medium
into the soft tissue of the axilla (Fig 1). A 0.035-inch glide wire
(Turumo, Boston Scientific) was advanced across the axillary vein
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doi:10.1016/j.jvs.2004.09.022and positioned in the superior vena cava. A 10  50-mm Viabahn
endoprosthesis (W. L. Gore and Associates) was advanced over the
wire and deployed in the axillary vein at the site of contrast
extravasation. The endoprosthesis was molded to the vessel wall
with an 8-mm angioplasty balloon (Power Flex; Cordis). Post-
procedure venograms demonstrated normal flow across the axillary
vein without extravasation (Fig 2). The stab wound was irrigated,
and sterile dressing was applied. The patient was transferred to the
intensive care unit and was discharged from the hospital 48 hours
later. Postoperative anticoagulation therapy was continued with
clopidogrel (Plavix) and aspirin. The stab wound completely
healed in 10 days, and there were no access-site complications. An
ultrasound scan obtained 6 months later showed patency of the
endoprosthesis.
DISCUSSION
Exploration of penetrating injuries of axillary and sub-
clavian vasculature is often time consuming and associated
with extensive blood loss and iatrogenic injuries to the
brachial plexus. A mortality rate greater than 50% is re-
ported for venous injuries of the axillary-subclavian area.1-6
In recent years endovascular treatment with covered
stents has gained popularity in the treatment of traumatic
injuries to arteries. Several authors have reported use of
custom-made or commercial covered stents with successful
outcome in the arterial system, with low mortality and
morbidity, short hospital stay, and early return to normal
activity.6-10 Zanchetta et al11 reported traumatic rupture of
the axillary artery and vein after reduction of a shoulder
dislocation, which was treated with covered stents. How-
ever, to our knowledge there are no reports of repair of a
penetrating venous injury with endovascular technology.
In this particular patient, because of availability of
vascular imaging in the operating room, both axillary artery
and veins were carefully evaluated with injection of contrast
material. Once the location of bleeding was identified, it
was possible to advance a glide wire across to the superior
vena cava. The Viabahn endoprosthesis chosen in this case
is a flexible, self-expanding endoluminal graft that consists
of an expandable polytetrafluoroethylene lining, with an
external nitinol support that extends along its entire length.
The endoprosthesis is shipped sterile in a variety of sizes and
can be delivered through a 9F hemostatic sheath over a
0.035-inch guide wire and deployed with a unique pull-
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technique of deployment have been reported elsewhere.12
The chosen endoprosthesis diameter is often 20% larger
then the native vessel, to ensure secure fixation. The diam-
eter of the axillary vein in this case was measured as 8 mm,
and because the exact length of the injured segment could
not be determined, a length of 50 mm was chosen. It is
often necessary to fully efface the endoprosthesis with an
appropriate-sized angioplasty balloon to achieve the de-
sired effect. Although the Viabahn endoprosthesis was used
in this case because of immediate availability, other com-
mercial self-expanding stent grafts, such as Wallgraft (Bos-
ton Scientific) or Fluency (Bard Peripheral Vascular), can
be safely used. When a covered stent is unavailable, an
appropriately sized angioplasty balloon may be placed at
the site of injury for tamponade during surgical explora-
tion.
Because thrombosis of such an endoprosthesis is a
Fig 1. Venogram confirms penetrating injury to axillary vein, as
demonstrated by extravasation of contrast medium into soft tissue
of axilla.
Fig 2. Post-procedure venogram demonstrates normal flow
across axillary vein without extravasation.major concern, and the role of a graft-covered stent is notfully understood in the venous system, it is necessary to
maintain long-term anticoagulation therapy with either an
anti-platelet regimen or warfarin sodium.
Although endovascular therapy is in its infancy insofar
as vascular trauma is concerned, it has been sporadically
applied in treatment of a variety of arterial traumas, and
early results are satisfactory. This case illustrates the appli-
cability of this technology in treatment of venous injuries.
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